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* NOTICES * 




JPO and NCI PI are not responsible for any 
- damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fuel cell system characterized by having distributed and arranged two or more 
permanent magnet material, and forming a cell into an oxygen electrode. 

[Claim 2] The fuel cell characterized by having distributed and arranged two or more permanent 
magnet material in an oxygen electrode. 

[Claim 3] The oxygen electrode for fuel cells characterized by having distributed and arranged two 
or more permanent magnet material in an electrode. 

[Claim 4] The oxygen electrode characterized by permanent magnet material being chemically stable 
in the front face of a permanent magnet, covering by the matter which lets line of magnetic force 
pass, and supporting a catalyst, a carbon particle, etc. on the front face in any 1 term of claims 1-3. 
[Claim 5] The oxygen electrode characterized by covering with the mixture containing the matter 
with which permanent magnet material is chemically stable in the front face of a permanent magnet 
with the matter, and lets line of magnetic force pass in any 1 term of claims 1-3, a catalyst, and a 
carbon particle. 

[Claim 6] An oxygen electrode given in any 1 term of claims 1-3 characterized by distributing a 
permanent magnet particle, two or more catalyst particles, a carbon particle, etc. which were covered 
by the matter which is chemically stable in two or more front faces, and lets line of magnetic force 
pass, and coming to arrange. 

[Claim 7] An oxygen electrode given in any 1 term of claims 1-6 characterized by making uniform 
the direction of magnetization of the permanent magnet distributed and arranged in an oxygen 
electrode. 

[Claim 8] The manufacture approach of an oxygen electrode given in any 1 term of claims 1-7 
characterized by incorporating and fixing in an oxygen electrode, and distributing and arranging two 
or more permanent magnet material after fixing a permanent magnet particle to the wire rod of a 
reticulated paramagnetism or a ferromagnetic material. 

[Claim 9] The manufacture approach of an oxygen electrode given in any 1 term of claims 1-8 
characterized by incorporating so that a non-magnetized permanent magnet particle may be 
distributed in an oxygen electrode, producing the eel of a fuel cell, being magnetized the whole eel, 
and distributing and arranging two or more permanent magnet material. 



[Translation done.] 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

. 1 .This document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the electrode used for 
it further about the fuel cell system and fuel cell which achieved the engine performance of the 
oxygen electrode of a fuel cell, or an air electrode. 
[0002] 

[Description of the Prior Art] Expectation is growing as a generation-of-electrical-energy system 
with it, and the further development and its wide range utilization of the technique are desired. [ the 
very small effect which exerts a fuel cell generation of electrical energy on an environment, and ] 
[ clean ] Drawing 1 is the principle Fig. of a general hydrogen oxygen fuel cell. Since the air 
electrode using air of a principle is the same as an oxygen electrode, this specification explains the 
vocabulary an "oxygen electrode" as a thing which also includes an air electrode and to mean. An 
oxygen electrode 1 consists of porous electronic conductors (porous plate), introduces the oxidizers 
2, such as oxygen gas and air, from one side, and contacts the opposite side to an electrolyte 3. At 
this time, oxygen gas diffuses the inside of a porous plate to an electrolyte side, and contacts in a 
certain location in the electrolyte which has similarly sunk in, and a porous plate. On the other hand, 
the hydrogen electrode 4 of a fuel cell was formed from the porous component, the hydrogen gas 5 
as a fiiel was introduced into one of the hydrogen-electrode 4 side, and the another side side of a 
hydrogen electrode is in contact with the electrolyte 3. Hydrogen gas 5 penetrates a hydrogen 
electrode 4, serves as a hydrogen ion, and is diffused in an electrolyte. Drawing 2 is the extention 
mimetic diagram of the oxygen electrode reaction by the catalyst in an oxygen electrode. In this case, 
in the porous electrode component top 6, for example, a carbon particle, which is an electronic 
conductor, the reaction in which the following oxygen gas participates advances according to a 
catalyst 7 in the location where an electrolyte 3 and an oxidizer (oxygen gas) 2 live together. 
Formula (1) 

In the case of an acid electrolyte: 2H++l/202+2e-->H20 (b) 

In the case of an alkaline electrolyte: l/202+H20+2e~>20H- (b) 

[0003] In this reaction, it is the following two points that it has been a serious failure on the occasion 
of utilization of a fuel cell, especially utilization of the fuel cell of a low temperature form, 
(b) the reduction reaction of the oxygen in an oxygen electrode although the porosity sintering object 
of carbon systems, such as activated carbon and graphite, etc. is used as an oxygen electrode — since 
the reaction rate of [a formula (1)] [it is hereafter called an oxygen electrode reaction] is slow, if this 
electrode reaction is not promoted using the catalyst of platinum etc., a property good as an oxygen 
electrode is not acquired. However, since a platinum catalyst is expensive, the cost of a fuel cell 
should surely become high. 

(b) the water whose oxygen gas is an aforementioned electrode component and an aforementioned 
reactant living thing — ** — the rate diffused to an electrolyte side later on and the rate dissolved and 
diffused in an electrolyte are small. Therefore, in order to gather the transportation rate of oxygen 
gas, it is necessary to pressurize air and oxygen gas, equipment becomes intricately and large, and 
actuation is not simple, either. 
[0004] 

[Problem(s) to be Solved by the Invention] In view of such a situation, this invention advances 
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efficiently also with a small aflWBit of [ the oxygen electrode reaction of a ftffTcell ] catalyst, and it 
is necessary to pressurize neither oxygen gas nor air and, and it aims at offering the oxygen electrode 
used for a compact and cheap fuel cell system, a fuel cell, and it. 
[0005] 

[Means for Solving the Problem] As a result of repeating research wholeheartedly about a means for 
this invention persons to promote the oxygen electrode reaction by the platinum catalyst, and to 
promote transportation of oxygen gas, oxygen gas and air air bubbles are drawn to a powerful 
magnet, It finds out that the catalytic reaction in which oxygen gas participates is promoted when 
magnetic field strength near the catalyst is strengthened. Fix a direct catalyst to the front face of 
powerful permanent magnet particles, such as a neodium-iron-boron system, a samarium-cobalt 
system, and a ferrite system, or When it was chemically stable in the permanent magnet particle, and 
more than one distributed and the thing which it covered [ thing ] by the matter which lets line of 
magnetic force pass, and made the catalyst adhere to the front face further had been arranged in the 
porous oxygen electrode, paying attention to it being possible to perform an oxygen electrode 
reaction efficiently, it came to make this invention. Namely, this invention distributes two or more 
permanent magnet material in (1) oxygen electrode. In the fuel cell system characterized by having 
arranged and forming a cell, and (2) oxygen electrodes In the fuel cell characterized by having 
distributed and arranged two or more permanent magnet material, and (3) electrodes The oxygen 
electrode for fuel cells characterized by having distributed and arranged two or more permanent 
magnet material, (4) In any 1 term of (1) - (3) term permanent magnet material the front face of a 
permanent magnet The oxygen electrode characterized by being chemically stable, covering by the 
matter which lets line of magnetic force pass, and supporting a catalyst, a carbon particle, etc. on the 
front face, (5) In any 1 term of (1) - (3) term permanent magnet material the front face of a 
permanent magnet The oxygen electrode characterized by covering with the mixture containing the 
matter, catalyst, and carbon particle which are chemically stable and let line of magnetic force pass, 
(6) The permanent magnet particle covered by the matter which is chemically stable in two or more 
front faces, and lets line of magnetic force pass, An oxygen electrode given in any 1 term of (1) - (3) 
term characterized by distributing two or more catalyst particles, carbon particles, etc., and coming 
to arrange, (7) An oxygen electrode given in any 1 term of (1) - (6) term characterized by making 
uniform the direction of magnetization of the permanent magnet distributed and arranged in an 
oxygen electrode, (8) after fixing a permanent magnet particle to the wire rod of a reticulated 
paramagnetism or a ferromagnetic material The manufacture approach of an oxygen electrode given 
in any 1 term of (1) - (7) term characterized by incorporating and fixing in an oxygen electrode, and 
distributing and arranging two or more permanent magnet material, And any 1 term of (1) - (8) term 
characterized by incorporating so that non-magnetized (9) permanent magnet particles may be 
distributed in an oxygen electrode, producing the eel of a fuel cell, being magnetized the whole eel, 
and distributing and arranging two or more permanent magnet material is provided with the 
manufacture approach of the oxygen electrode a publication. 
[0006] 

[Embodiment of the Invention] The desirable mode of the permanent magnet material arranged in 
the oxygen electrode of this invention comes to have the covering phase which covers a permanent 
magnet if needed in a permanent magnet and a catalyst, and a list, and holds a catalyst. Drawing 3 
(b) is an explanatory view of one desirable embodiment of the permanent magnet material 8 used for 
this invention. It is the example which the front face of the permanent magnet particle 9 was 
chemically covered [ example ] by the stable matter 10, and made the front face support the catalysts 
11, such as a platinum particle. In this invention, steep "gradient magnetic field" occurs near the 
permanent magnet material. The magnetic field where, as for the "gradient magnetic field" generated 
by the permanent magnet material of this invention, distribution of magnetic field strength (H) has 
the relation in which it decreases as it separates from permanent magnet material is said. The 
magnetic-field-strength distribution near [ this ] the permanent magnet material is shown in drawing 
3 (b). y is the distance from permanent magnet particle 9 front face in this drawing. Near the 
interface of the catalyst 1 1 which exists in the front face of the permanent magnet material 8, a steep 
gradient magnetic field can be generated especially. Especially as an ingredient of a permanent 
magnet, although it does not restrict, a samarium cobalt magnet besides a neodium-iron-boron 
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magnet, a ferrite magnet, etc. SKpecifically be mentioned. Although basec^fe on the magnetism 
of the permanent magnet particle 9, size, and a configuration, a "field gradient" (dH/dy) can generate 
the magnetic field of 0. 1 or more T/cm. 
* [0007] In this invention, in the environment of electrode reaction, when stable, the permanent 
magnet to be used makes a catalyst adhere directly on the surface of a permanent magnet, and can 
consider as the permanent magnet material of this invention. Moreover, when the permanent magnet 
itself tends to change chemically by the operating environment, it is desirable to cover a permanent 
magnet front face and to protect line of magnetic force by the stable matter, through and chemically. 
As for the matter 10 which covers a magnet front face and is protected, plastics, the ceramics and 
glass, a polymer and an inorganic compound, carbon, graphite, etc. are mentioned. As for these, it is 
desirable that it is electrical conductivity. Although the thickness of an enveloping layer is also set 
up suitably, the gradient magnetic field where the one as much as possible where an enveloping layer 
is thinner is steep is obtained, and it may be 0.001-0. 1mm preferably. Although the size of the 
permanent magnet particle 9 is also set up suitably, it is 0.01-0. lmm still more preferably 0.001- 
lmm preferably. The first mode of the permanent magnet material 8 used for this invention makes a 
catalyst adhere and fix to an enveloping layer front face, after forming the above-mentioned 
enveloping layer in the permanent magnet particle front face shown in above-mentioned drawing 3 . 
Although the second embodiment of the permanent magnet material 8 used for this invention is not 
illustrated, it covers a magnet front face with the enveloping layer morphogenetic substance which 
mixed the catalyst, and holds a catalyst on a permanent magnet material front face (protection). A 
stable coat layer is made to form in a permanent magnet particle front face chemically as still more 
nearly another gestalt. In this case, a catalyst is arranged independently [ the permanent magnet 
material 8 ] in that near. 

[0008] In this invention, these permanent magnet material 8 is distributed in the oxygen electrode of 
a fuel cell, for example, a porous carbon particle. Drawing 4 (b) is the explanatory view which 
distributed permanent magnet material in the oxygen electrode 12. as for the direction of 
magnetization of the magnet particle of the permanent magnet material 8 of these each, it is desirable 
that it is uniform as the whole electrode in consideration of the interaction between magnets etc. 
What is necessary is to just be magnetized in an electromagnet etc., after manufacturing magnet 
material using a non-magnetized permanent magnet particle and distributing in electrode material, in 
order to make the direction of these magnetization uniform. The direction of magnetization is 
parallel to the line which ties the electrode of positive/negative with the explanatory view of drawing 
1 , or although it chooses the inclination direction, a perpendicular direction, etc. suitably, it is 
desirable. [ of a rather parallel direction ] 

[0009] Next, the behavior of the oxygen under such gradient magnetic field generating is explained. 
In the oxygen electrode of a fuel cell, as shown in drawing 1 , oxygen gas moves in the inside of a 
porous electrode component, and it contacts in the field in which the electrolyte and electrode 
component to which it came from the opposite side, and a catalyst live together, and a reaction 
advances. Although, as for the gestalt at the time of transportation of oxygen gas, the minute air 
bubbles in a gas lump, water, or an electrolyte, water, molecule-like **** to the inside of an 
electrolyte, etc. are considered, the amount of molecule-like dissolved oxygen in an electrolyte is a 
minute amount very much with number mM extent. Magnetic field strength becomes strong near the 
front face of the permanent magnet material in which a magnetic field strong as a whole exists in the 
neighborhood where two or more permanent magnet material exists as shown in drawing 4 (b), and 
especially a catalyst exists within an electrode. In this case, magnetic force occurs under the gradient 
magnetic field where magnetic field strength changes with position coordinates. The magnetic force 
(F) which acts on the matter is expressed with the product of per unit volume, bulk susceptibility 
(chi), magnetic field strength (H), and a field gradient (a chemistry great dictionary, four volumes, 
1 67 pages, KYORITSU SHUPPAN (Showa 44)). 
F=mu 0chiH(dH/dX)=(chi/mu 0) B(dB/dX) Formula (2) 

Here, mu0=4pixl0-7 H/m and flux density (B) are B=mu OH. Although the unit of magnetic field 
strength (H) is A/m and the unit of flux density (B) is T strictly in SI unit, the unit T of flux density 
is used by this invention so that it may usually be used. 

[0010] The oxygen gas which participates in an oxygen electrode reaction is a paramagnetism, and 
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the bulk susceptibility has the^^erty drawn to a magnet by the strong fon^^^atly (+1.9x10-6) by 

forward. In this invention, as an arrow head shows by drawing 4 , oxygen gas and air move to the 
^ interior of the direction which magnetic field strength increases by the magnetic attraction of a 
* formula (2), i.e., an electrode, and can be drawn near near the catalyst from which a magnetic field 

serves as the strongest within an electrode further. Moreover, when oxygen gas exists as air bubbles 
- in an electrolyte, a magnetic buoyancy expressed with a degree type acts on air bubbles. 

F=mu0(chi02-chi 1 ) H(dH/dX)V Formula (3) 

= {(chi02-chil) /muO} B(dB/dX) V - here, V is the volume of air bubbles. 

[001 1] If it estimates that the bulk susceptibility chi 1 of the bulk susceptibility chi 02 (+1.9x10-6) of 
oxygen gas, water, and an electrolyte is equivalent to pure water, a magnetic buoyancy will act in the 
direction of an arrow head by drawing 4 so that it may be drawn by air bubbles to a magnetic field 
by -9.0x10-6. Furthermore, air bubbles can be drawn near near [ where a magnetic field serves as the 
strongest ] the catalyst. When the value of gradient magnetic field mu02H(dH/dX) =B (dB/dX) near 
the permanent magnet is 31T2/m, a magnetic buoyancy which acts on oxygen gas is estimated to be 
269 N/m3 from a formula (3). Thus, since the rate dissolved in the rate and water which also 
promote transportation to the catalyst interface of oxygen gas or oxygen gas air bubbles with 
magnetic force, and oxygen gas diffuses to an electrolyte side in the present condition, or an 
electrolyte is small when permanent magnet material is arranged in an oxygen electrode, in order to 
gather the transportation rate of oxygen gas, it leads to solution of the trouble that it is necessary to 
pressurize air and oxygen gas. Drawing 5 R> 5 is the partial explanatory view of the desirable 
example which distributed permanent magnet material [ like ] the first voice. A different point from 
the conventional example of drawing 2 is having arranged permanent magnet material or a 
permanent magnet particle. The electrode component consists of electric good conductors the same 
with a conventional method, and porous, and the matter and resultant which participate in the oxygen 
electrode reaction of a formula (1) can move in the inside of it. The porous oxygen electrode itself 
which should distribute the permanent magnet material of this invention and should be arranged is 
well-known, and it can perform the creating method to a well-known porous electrode according to 
the conventional method which distributes a catalyst etc. although especially the content of the 
permanent magnet material in this oxygen electrode is not what is restricted — desirable — one to 80 
mass % — it is ten to 75 mass % more preferably. In this oxygen electrode, although the distributed 
permanent magnet material may be distributed and arranged how in a porosity component, it is 
desirable to make it expose a part of permanent magnet material to the wall of the pore of the 
porosity section. 
[0012] 

[Example] The example of this invention is further explained to a detail with reference to a drawing 
below. 

As shown in example 1 drawing 4 (b), two or more permanent magnet material 8 was distributed in 
the oxygen electrode 12. The thing (desirable combination is the mean particle diameter of 50 
micrometers of a permanent magnet particle, the mean particle diameter of 60 micrometers of 
permanent magnet material, and lOmg of support catalyst platinum particles and permanent magnet 
material lg) of the mode shown in the drawing 3 (**) as permanent magnet material is used. The 
content of permanent magnet material is made into 30 mass % among the oxygen electrode of 
drawing 4 (b). Since the magnetic-field-strength distribution such near the minute permanent magnet 
particle was difficult direct measurement, numerical calculation was performed about the following 
model. The drawing 6 (**) is as a result of [ of magnetic-field-strength distribution in case two 
cylinder-like permanent magnets 13 (phi2x2mm) separate 5mm and exist ] count. The direction of 
magnetization is each shaft orientation, and an arrow head shows it by a diagram. The white part 
near the magnet is the field of 2.5 or more mTs. y= 0 and the magnetic-field-strength distribution in 
2.5 or 5mm are shown in drawing 6 (b). In the case of y= 2.5mm, chi< 1mm does not have a count 
result for a permanent magnet. These show that the steep gradient magnetic field has occurred near 
the permanent magnet particle. Magnetic field strength increases rapidly near the permanent magnet, 
the gradient magnetic field whose value of mu02H (dH/dX) is 3 lT2/m occurs, and the magnetic 
attraction which acts on oxygen gas estimates it as 47 N/m3 from a formula (2). Thus, when the 
direction of magnetization of a magnet particle is fixed, it is clear that magnetic field strength 
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increases by the interaction. In^W field in which two or more permanent ma^ret material as shown 
in drawing 4 exists, it turns out that magnetic field strength increases near [ where a magnetic field 
strong as a whole exists, and especially a catalyst exists ] the front face of permanent magnet 
material. 

[0013] The aforementioned example using a thing [ like ] is shown in example 2 drawing 5 the first 
voice as permanent magnet material. Drawing 5 is a ** type explanatory view at the time of using 
permanent magnet material for the oxygen electrode reaction in an oxygen electrode. The oxygen 
gas which participates in an oxygen electrode reaction is a paramagnetism, and the bulk 
susceptibility has the property drawn to a magnet by the strong force greatly (+1.9x10-6) by forward. 
On the other hand, the water which is a resultant is diamagnetism and ****s the bulk susceptibility 
to a magnet for negative. This drawing is an explanatory view about the function of permanent 
magnet material 1 individual at the time of distributing the permanent magnet material equivalent to 
about 15 mass % of an electrode in an electrode. Magnetic field strength increased as the catalyst 
interface was approached so that clearly [ the explanatory view of drawing 3 and drawing 6 ], and 
the steep gradient magnetic field existed. Therefore, oxygen gas is drawn to a catalyst interface with 
magnetic force, the water of a resultant is eliminated on the contrary, and the oxygen electrode 
reaction on a catalyst advances efficiently by the matter transportation by magnetic force. Under 
ordinary temperature, the mass transfer which participates in an oxygen electrode reaction in this 
way can be controlled by magnetic force, and can be promoted. 

[0014] In order to simulate the oxygen electrode in the fuel cell system of example 3 drawing 1 , the 
effectiveness of a magnetic field over the oxygen electrode reaction on the smooth platinum of 
saturation dissolved ****** oxygen gas, i.e., the reaction of 4H++02+4e~>2H20, was examined in 
0.1 -N sulfuric-acid solution. In this experiment, a platinum film is installed on the permanent magnet 
of 0.56T, and is under a steep gradient magnetic field. The result was shown in drawing 7 (b). The 
current density to which an axis of ordinate flows to platinum by the reaction, and an axis of abscissa 
show the potential (they are criteria about silver and a silver chloride reference electrode) which is 
the driving force of a reaction. In the curve of drawing, although the current based on reduction of 
oxygen is seen at a lower left side, the magnitude is increasing by impression of 0.56T magnetic 
field (in the minus direction), and the facilitatory effect of an oxygen electrode reaction has shown 
up. Although it must take into consideration that the force which draws near to a platinum electrode 
the oxygen which the dissolved concentration of the oxygen in 0.1 -N sulfuric-acid solution is only 
1.5 mM(s), and moreover dissolved in the shape of a molecule at the temperature of 25 degrees C is 
small, a still big facilitatory effect is seen. The bigger facilitatory effect than the measurement result 
in a condition while supplying into 0.1 -N sulfuric-acid solution especially by measurement ((**) of 
drawing 7 ) in the condition of having stopped supply of oxygen gas was seen. Where supply of 
oxygen gas is stopped, since this is in a condition without supply by the convection current of a 
solution, it is regarded as the effectiveness of a magnetic field having shown up more notably. In a 
fuel cell, oxygen is supplied in the state of gas, and being accelerated further can predict easily the 
effectiveness that oxygen gas can draw near to a platinum catalyst particle the platinum catalyst used 
in this experiment by the magnetic field since the thickness of a wrap electrolyte layer becomes a 
film 1 micrometer or less rather than it can set to this experiment. 

[0015] Next, in the tabular porosity electrode which fixed the platinum support carbon used for an 
actual fuel cell instead of smooth platinum as an electrode, the effectiveness of a magnetic field over 
an oxygen electrode reaction in 0.1 -N sulfuric-acid solution was examined. The electrode was 
installed on the permanent magnet of 0.1 8T. The used electrode is platinum support carbon paper 
(Electoro Chem 2 0.25mm in shrine and amount thickness of lmg/cm of 20 mass %Pt/C VulcanXC- 
72 platinum support), and covered the Nafion electrolyte membrane of 1 .3 mg/cm2 to this. A result 
is shown in drawing 7 (b). When there is no magnetic field, to reduction current being insufficient 
the critical state from near the potential of 200mV more in supply of dissolved oxygen, under 
magnetic field existence, reduction current is increasing (falling in the minus direction), and the 
facilitatory effect of the oxygen electrode reaction by the magnetic field is seen. 
[0016] In the desirable embodiment of example 4 this invention, as shown in drawing 4 (b), two or 
more permanent magnet material 8 is distributed in an oxygen electrode 12. As the example, the non- 
magnetized permanent magnet particle 9 is fixed to the wire rods 14 of a reticulated paramagnetism 
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as shown in drawing 8 , or a feWmagnetic material (stainless steel 430 etc.) \wnh the means of 
adhesives etc., and when still more nearly required, it is chemically stable in the surroundings and 
covers with the matter which lets the MAG pass. As for the carbon coating film etc., it is [ the 
quality of a coating ] desirable for electrical conductivity to be the high matter. Then, this permanent 
magnet material system 15 (it is an enlarged drawing a part and shown) is replaced with the 
permanent magnet material 8 of drawing 4 , and it incorporates in an oxygen electrode 12 and is 
magnetized. Or the permanent magnet material system 15 can be incorporated in an oxygen 
electrode, and it can also be magnetized the whole eel after producing the eel of a fuel cell. Thus, 
when the whole permanent magnet material system 15 is magnetized, since the permanent magnet 
particle 9 is fixed to a wire rod 14 by the magnetic-attraction force, it becomes strong to vibration 
and the possibility of condensation decreases. Moreover, since a wire rod 14 is also magnetized, 
there is also the synergistic effect that the suction effectiveness of oxygen gas is amplified compared 
with the case where each permanent magnet material 8 exists independently. In this example, the 
permanent magnet particle 9 with a small particle size can be distributed equally, and there is also 
the advantage in which passage of the electrolytic solution is not barred. In this example, a catalyst 
particle is made to adhere to permanent magnet material system 15 front face, or is independently 
arranged to that near. 

[0017] In the fuel cell system of example 5 drawing 1 , the macromolecule mold fuel cell which 
distributed two or more permanent magnet material 8 in the oxygen electrode 1 was produced, and 
the effectiveness of a magnetic field over the engine performance of a fuel cell was examined in the 
single cel. The configuration of the zygote (henceforth "MEA") of an electrolyte membrane and an 
electrode is shown in drawing 9 . MEA21 consists of the polyelectrolyte film 16, the fuel electrode 
side diffusion layer 17, the oxygen electrode side diffusion layer 18, a fuel electrode side catalyst bed 
19, and an oxygen electrode side catalyst bed 20. The polyelectrolyte film 16 consists of Nafion 117 
(trade name) which is all fluorine mold sulfonic acid system polymer electrolytes, the fuel electrode 
side diffusion layer 17 and the oxygen electrode side diffusion layer 18 consist of a porous carbon 
cross, the fuel electrode side catalyst bed 19 consists of platinum/carbon, and the oxygen electrode 
side catalyst bed 20 consists of platinum / a source particle of a carbon + magnet. Here, the source 
particle of a magnet means the particle used as a permanent magnet by being magnetized. As 
permanent magnet material 8 shown in drawing 3 (b), the ferrite was used as a source particle of a 
magnet, and polyimide covered that front face in this experiment. The oxygen electrode side catalyst 
bed 20 mixed the ferrite (particle size of 75 micrometers or less) with platinum/carbon, applied it on 
the carbon cross, and was fixed to the electrolyte membrane 16 with the hotpress. The specification 
of MEA21 is shown in Table 1. 
[0018] 
[Table 1] 

si mm * kisme A0)tt« 













25cm 2 (5cmX5cm) 


25cm 2 (5cmX5cm) 


Nation 117 


*mmm& 












9:21 Cfcffltfc3:2) 






0.5 nrvg/cm 2 


0.5 mg/cm 2 





[0019] It faced evaluating the effectiveness of a magnetic field over the engine performance of a fuel 
cell, and comparison examination was carried out about the case where it is not magnetized when the 
source particle of a magnet is magnetized having applied the pulse magnetic field. The eel electrical 
potential difference was measured adding the current load of a predetermined value for the mixed 
gas of 21% of oxygen, and 79% of nitrogen which humidified humidification pure hydrogen gas like 
the sink and the oxygen electrode to the fuel electrode of the single eel unit incorporating 
magnetization MEA21 or no being magnetized [ MEA21 ] with a sink and electronic load 
equipment. The utilization factor of hydrogen and oxygen was set up from the quantity of gas flow 
sent in in the eel to the amount of hydrogen and the amount of oxygen on the count corresponding to 
a generating current value. The Measuring condition made criteria conditions the eel temperature of 
80 degrees C, the humidifier water temperature of 75 degrees C (hydrogen and air), 70% of 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/18/2005 



JP,2002- 198057, A [DETAILED DESCRIPTION] 



Page 7 of 8 



hydrogen utilization factors, a^^0% of ratios of oxygen utilization, and in^^gated the relation of 
the current density-electrical potential difference in the 8th hour after humidification initiation. The 
generation-of-electrical-energy property when not being magnetized when the source particle of a 
magnet is magnetized to drawing 10 (a continuous line and O) (a broken line and o) is shown. It 
was checked that a high eel electrical potential difference generates magnetized MEA compared with 
- what is not performed. Moreover, in 2, the ratio of oxygen utilization was changed between 10% and 
90%, and the current density of 300mA/cm, when oxygen supply was enough, and when inadequate, 
the effect to which the existence of magnetization gives a eel electrical potential difference was 
investigated. A result is shown in drawing 1 1 . As for MEA (a continuous line and O) magnetized in 
the field where a ratio of oxygen utilization is high, i.e., the field whose oxygen supply is not 
enough, it is remarkable to become dominance compared with what is not magnetized (a broken line 
and o). From this result, the effectiveness at the time of inserting the source particle of a magnet 
was verified. 

[0020] The Nd-Fe-B system particle (mean particle diameter of 200 micrometers) was used as a 
source particle of example 6 magnet. The specification of MEA is shown in Table 2. The creation 
process of MEA is the same as an example 5. 
[0021] 
[Table 2] 

m2tm • Nd-F e-BSS^EMEA<Z>tt« 







mmmm ay-w 






25 cm 2 (5 cm >5c m) 


25 cm 2 (5cm)6cm) 


Nation 1 1 7 


mmmm 




B_/73-tf V + Nd-Fe-B 




mm iNd-fe-smmtt 




9:28 0ttStt3:2) 






0.5 me/cm 2 


0.5 me/cm 2 





[0022] The Measuring condition of the Nd-Fe-B system particle content MEA made criteria 
conditions the eel temperature of 80 degrees C, the humidifier water temperature of 80 degrees C 
(hydrogen and air), 70% of hydrogen utilization factors, and 40% of ratios of oxygen utilization, and 
investigated the relation of the current density-electrical potential difference in the 8th hour after 
humidification initiation. Consequently, it checked that a high eel electrical potential difference 
generated magnetized MEA21 with a significant difference compared with what is not performed. 
Moreover, in 2, the ratio of oxygen utilization was changed between 10% and 80%, and the current 
density of 400mA/cm, when oxygen supply was enough, and when inadequate, the effect to which 
the existence of magnetization gives a eel electrical potential difference was investigated. 
Consequently, it was checked that MEA21 magnetized in the field where a ratio of oxygen 
utilization is high, i.e., the field whose oxygen supply is not enough, generates a high eel electrical 
potential difference compared with what is not performed. 
[0023] 

[Effect of the Invention] As explained above, this inventions are the oxygen electrode based on the 
completely new way of thinking of more than one distributing and arranging the permanent magnet 
material which has arranged the catalyst near the front face of a powerful permanent magnet particle 
in the oxygen electrode of a cell and a fuel cell with the oxygen electrode, and a fuel cell system. 
And since transportation of oxygen gas near the catalyst in an oxygen electrode is promoted and the 
water which is an electrolyte and a resultant is eliminated, catalytic reaction is promoted further. 
Since the permanent magnet is having the front face covered, degradation of the permanent magnet 
material in an operating environment is prevented, as a result the use life of an oxygen electrode 
becomes long. It is possible to reduce the amount of the platinum catalyst which promotes and uses 
the effectiveness of catalytic reaction especially in a low temperature form by using permanent 
magnet material in this invention. Thus, if permanent magnet material is arranged in an oxygen 
electrode, the engine performance as the whole fuel cell system will be raised. The point of the cost 
quantity by catalysts, such as a (b) platinum catalyst which has been a big technical problem on the 
occasion of utilization of a fuel cell, especially utilization of a low temperature form fuel cell It 
becomes possible to reduce the amount of the catalyst used, and by gathering the rate greatly, it 
becomes unnecessary for the point of transportation of the oxygen gas in a (b) oxygen electrode to 
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pressurize air and oxygen gas^Jf it can do a miniaturization and simplific^^^of a fuel cell or a 
fuel cell generation-of-electrical-energy system. 

[Translation done.] 
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* NOTICES * 




JPO and NCI PI are not responsible for any 
• damages caused by the use of this translation. 

. 1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 8] 
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[Drawing 9] 
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[Drawing 5 ] 
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[Drawing 6] 
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[Drawing 7] 
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[Drawing 10 ] 
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[Drawing 11] 
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